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Executive Summary

Navy Region Hawaii (NRH) prepared this Quarterly Release Response Report in accordance
with the State of Hawaii Department of Health (DOH) Underground Storage Tank (UST)
Technical Guidance Manual (DOH, 2000) and in response to the DOH release response letters
dated February 12, 2014 and February 26, 2014 for the Red Hill Bulk Fuel Storage Facility. The
objective of this report is to describe the actions taken by the Navy between January and March
2016 in response to the fuel reportedly released from Tank 5 in January 2014.

Soil vapor and groundwater samples continue to be collected from locations inside the Red Hill
tunnel system. Groundwater samples are also collected from locations outside the Red Hill
tunnel system. Laboratory analytical results continue to indicate the drinking water at Red Hill is
in compliance with all Federal and State regulations and safe for human consumption.

The Navy continues to perform work to ensure the drinking water around the Facility remains
safe. Future release response actions include determining the feasibility of alternatives for
investigating and remediating releases from the Facility and continuing efforts to monitor and
characterize the flow of groundwater around the Facility.
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1.0 Introduction

As required by Hawaii Administrative Rules 11-281-80.1, Release Response Reporting, this
Quarterly Release Response Report presents the following information:

1) All release response actions taken pursuant to subchapter 7 after the last reported date;
2) A plan for future release response actions to be taken; and

3) Information required pursuant to section 11-281-78.1.

This report presents a summary of the release response activities performed from January 1
through March 31, 2016 at the Red Hill Bulk Fuel Storage Facility (hereinafter referred to as
“the Facility”) located at Joint Base Pearl Harbor-Hickam (JBPHH), Oahu, Hawaii.

1.1  Statement of Purpose
Release response actions were performed to address a fuel release observed in Tank S.

1.2 Previous Reports

The following documents were previously submitted to DOH:

e Release confirmation information for Tank 5 as Navy Region Hawaii (NRH) letter 5090
Ser N45/044 dated January 23, 2014

¢ Initial Release Response Report, enclosed with NRH letter 5090 Ser N45/320 dated April
24,2014

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/563 dated
July 22, 2014

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/929 dated
November 10, 2014

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/121 dated
January 21, 2015

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/322 dated
April 20, 2015

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/573 dated
July 17, 2015

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/812 dated
October 16, 2015

¢ Quarterly Release Response Report enclosed with NRH letter 5090 Ser N45/0411 dated
January 13,2016
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2.0 Background

The following sections provide a description of the site and information on the Facility.

2.1 Site Description

The Facility is located on federal government land (zoned F1- Military and Federal), located in
Halawa Heights, approximately 2.5 miles northeast of Pearl Harbor. It is located on a low ridge
on the western edge of the Koolau Mountain Range that divides Halawa Valley from Moanalua
Valley. The Facility occupies 144 acres of land and the majority of the site is at an elevation of
approximately 200 to 500 feet above mean sea level (msl) (Environmental Science International,
Inc., 2014).

The Facility 1s bordered on the west by the United States (U.S.) Coast Guard reservation, on the
south by residential neighborhoods, and on the east by Moanalua Valley. The Facility is
bordered on the north by Halawa Correctional Facility and Halawa Industrial Park, which
includes private businesses and a former bus facility. A quarry is located less than a quarter mile
away to the northwest.

2.2 Facility Information

The Facility contains eighteen (18) active and two (2) inactive bulk fuel field-constructed
underground storage tanks (USTs), which are operated by Naval Supply Systems Command
(NAVSUP) Fleet Logistics Center (FLC) Pearl Harbor (formerly Fleet and Industrial Supply
Center). The Facility was constructed by the U.S. Government in the early 1940s. Twenty (20)
USTs and a series of tunnels were constructed to supply fuel to the Navy. Each UST has a
capacity of approximately 12.5 million gallons. The Facility is located approximately 100 feet
above the basal aquifer. The USTs contain jet fuel propellant-5 (JP-5), JP-8, and marine diesel
fuel (F-76). Tank 5 is used to store JP-8.

Four (4) groundwater monitoring wells (wells RHMWO01, RHMWO02, RHMWO03, and RHMWO05)
are located within the lower access tunnel, and one (1) sampling point (RHMW2254-01) is
located at Red Hill Shaft. Sampling point RHMW2254-01 is located inside the infiltration
gallery of the Department of the Navy (Navy) Well 2254-01. Navy Well 2254-01 is located
down-gradient of the USTs and provides potable water to the JBPHH Water System, which
serves approximately 65,200 military customers. Naval Facilities Engineering Command
(NAVFAC) Public Works Department operates the infiltration gallery and Navy Well 2254-01.

Five (5) groundwater monitoring wells (RHMWO04, RHMWO06, RHMW07, HDMW2253-03, and
OWDFMWO1) are located outside of the Facility tunnel system. Monitoring well RHMWO04 is
located by the Navy firing range. Well HDMW2253-03 1s located at the Halawa Correctional
Facility (outside the Facility) and well OWDFMWO!1 is located at the former Oily Waste
Disposal Facility, near Adit 3.
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3.0 Groundwater and Soil Vapor Monitoring

The following sections describe activities that were performed to monitor the groundwater and
soil vapor beneath Tank 5 from January 1 through March 31, 2016.

3.1 Oil/Water Interface Measurements

The water level at each well was gauged and measured for the presence of light non-aqueous
phase liquids (LNAPLs) using an interface meter. The interface meter was lowered into the
wells and sampling point to determine the depth of water to the nearest 0.01 foot, and the
existence of any immiscible layers (LNAPL).

Oil/water interface measurements were taken at monitoring wells RHMWO01, RHMWO02,
RHMWO03, and RHMWOS in January, February, and March 2015. No LNAPL was detected.

3.2 Soil Vapor Monitoring

Soil vapor samples were collected and analyzed in the field for volatile organic compound (VOC)
concentrations using a photo-ionization detector (PID). Soil vapor monitoring points (SVMPs)

were given a SV prefix, followed by the associated tank number, and then the location under the

tank: “S” for shallow or front of the UST, “M” for mid depth or middle or the UST, and “D” for

deep or outer edge of the UST.

A conservative approach to assess the integrity of the associated tank system is to measure if
VOC concentrations exceed 280,000 parts per billion by volume (ppbv) in soil vapor monitoring
probes beneath tanks containing JP-5 or JP-8, or 14,000 ppbv in soil vapor monitoring probes
beneath tanks containing marine diesel fuel (TEC, 2010). These values are 50 percent of the
calculated vapor concentration from fuel-saturated water.

Soil vapor monitoring was performed at all active and accessible tanks in January, February, and
March 2016. Soil vapor VOC concentrations at Tank 5 were above the action level of
280,000 ppbv during the January, February, and March monitoring events. Soil vapor VOC
concentrations at all other active and accessible tanks were about 10 to 600 times below the
action levels, with no consistent trending.

Soil vapor sampling results from March 2008 through March 2016 are presented in Appendix A.

3.3 Groundwater Sampling and Analysis

Groundwater samples were collected from sampling point RHMW2254-01 and monitoring wells
located inside and outside the Red Hill lower access tunnel in January 2016. All groundwater
samples were analyzed for petroleum constituents.

Analytical results for wells RHMWO01, RHMWO02, and RHMWO03 were compared to site specific

risk based levels (SSRBLs) for total petroleum hydrocarbons as diesel fuel (TPH-d) and benzene
(TEC, 2008). Groundwater analytical results were also compared to DOH Environmental Action
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Levels (EALs) for sites where groundwater is a current or potential drinking water source (DOH,
2011).

3.3.1 [Inside Tunnel Wells

Groundwater samples were collected from four (4) groundwater monitoring wells (wells
RHMWO01, RHMWO02, RHMWO03, and RHMWOS5) located within the lower access tunnel, and
one (1) sampling point (RHMW2254-01) located at Red Hill Shaft. A summary of sampling
activities and laboratory analytical results were provided in a separate groundwater monitoring
report.

3.3.2 Qutside Tunnel Wells

Groundwater samples were collected from five (5) groundwater monitoring wells (RHMWO04,
RHMW06, RHMWO07, HDMW2253-03, and OWDFMWO01) located outside of the Facility
tunnel system. A summary of sampling activities and laboratory analytical results were provided
in a separate groundwater monitoring report.

3.4 Drinking Water Sampling

Drinking water samples were collected from the Red Hill Shaft post-treatment regulatory
compliance sampling point (360-011, Tap Outside Chlorine Building) on September 15, 2015,
December 15 and 21, 2015, and March 22, 2016. Samples were analyzed for Lead, JP-8, and
contaminants listed in the Transition Plan. A drinking water sample was also collected from the
Red Hill Shaft pre-treatment regulatory compliance sampling point (360-001, Red Hill Shaft
Pumphead) on December 16, 2015 and analyzed for TPH-o and contaminants listed in the
Transition Plan.

U.S. Environmental Protection Agency (EPA) Methods 524.2 (VOCs), 525.2 (SVOCs), 8015B
(JP-8 and TPH-0), and 200.8 (Lead) were used and all analyses were conducted by labs certified
by the DOH State Laboratories Division.

Sample test results for the September and December 2015 events were below detectable levels
and acceptable for distribution. Sample test results for the March 2016 event will be available in
April 2016.

A summary of the drinking water sampling is provided in Table 1.

4.0 Continued Groundwater and Soil Vapor Monitoring

Based on discussions with DOH, continued monitoring of the groundwater and soil vapor will be
conducted as follows:

e Oil/water interface measurements — quarterly

e Soil vapor sampling — monthly

¢ Groundwater sampling and analysis — quarterly

Monitoring results will be submitted to DOH for each sampling event.

ED_006532_00004786-00009



TABLE 1 - RED HILL DRINKING WATER SHAFT SAMPLING
TRANSITION PLAN FOR TANK 5 RED HILL RELEASE FROM EMERGENCY RESPONSE TO REMEDIATION
AS AMENDED ON FEBRUARY 13, 2014

1/14/2014 ND ND A A A A 80158 analysis griginally conducted with high MRL (10 mg/1}, follow up with lower MRL outside
of 14-day hold time
80158 analysis originally conducted with high MRL (10 mg/I}, follow up with lower MRL outside
1/16/2014 Bromoform ND - ND ND - . . .
of 14-day hold time. Bromoform detected in the 524.2 analysis for the 360-011 sample.
Bromoform, X
1/21/2014 . ND - - - - Bromoform, Dibromochloromethane detected
Dibromochloromethane
Bromoform,
1/28/2014 Bromodichloromethane, ND - - - - Bromoform, Bromodichloromethane, Dibromochloromethane were detected.
Dibromochloromethane
Bromoform, Bromoform, Dibromochloromethane, and Lead were detected. Result for lead at old post-
2/11/2014 R ND 5.2 ppb - - 3.7 ppb N R .
Dibromochloromethane chlorination sampling point was ND.
Not required by UC Monitoring plan, not submitted to DOH. Result for lead at old post-
2/28/2014 N/A - ND - - ND - . X
chlorination sampling point was 10 ppb.
3/11/2014 Bromoform ND ND - - ND Bromoform was detected. Result for lead at old post-chlorination sampling point was ND.
4/8/2014 ND ND ND - - ND No contaminants detected.
5/13/2014 - - ND - - - Sampled for lead at 360-011 only. Lead not detected.
6/10/2014 - - ND - - - Sampled for Lead at 360-011 only. Lead not detected
7/8/2014 ND ND ND - - - Sampled for 524.2, 525.2, 80158, Lead at 360-011. No contaminants detected.
10/7/2014* ND ND ND - - - Sampled for 524.2,525.2, 80158, Lead at 360-011. No contaminants detected.
Bromoform, Sampled for 524.2, 525.2, 80158, Lead at 360-011. Detected bromoform,
1/21/2015 X ND ND - - - .
Dibromochloromethane dibromochloromethane.
4/7/2015 ND ND ND - - - Sampled for 524.2, 525.2, 80158, Lead at 360-011. No contaminants detected.
6/16/2015 ND ND ND - - - Sampled for 524.2,525.2, 80158, Lead at 360-011. No contaminants detected.
9/15/2015 ND ND ND - - - Sampled for 524.2,525.2, 80158, Lead at 360-011. No contaminants detected.
12/15/2015, 12/21/2015 ND ND ND - - - Sampled for 524.2, 525.2, 80158, Lead at 360-011. No contaminants detected.
12/16/2015 - - - ND* ND - Sampled for 524.2, 525.2, 8015B at 360-001. No contaminants detected.

EPA Method 524.2 for volatile organic compounds (VOCs)
EPA Method 525.2 for semi-volatile organic compounds
EPA Method 8015 for JP8 (C8-C18) gas chromatograph

EPA Method 200.8 for lead

' One time sample to analyze for TPH-0. Detection levels less than or equal to MRLs.

* Received DOH approval to change sample date from 10/14/14 to 10/7/14

VOCs tested (EPA Method 524.2}

Benzene

trans-1,2-Dichloroethylene

1,2, A-Trichlorobenzene

Carbon tetrachloride

Dichloromethane

1,1,1-Trichloroethane

Chlorobenzene

1,2-Dichloropropane

1,1,2-Trichloroethane

1,2-Dichlorobenzene

Ethylbenzene

Trichloroethylene

1,4-Dichlorobenzene

Napththalene {unregulated)

Vinyl chloride

1,2-Dichloroethane

Styrene

Xylenes, Total

1,1-Dichloroethylene

Tetrachloroethylene

cis-1,2-Dichloroethylene

Toluene

SVOCs tested (EPA Method 525.2)

Benzo{a)pyrene

Di{2-ethylhexyl)adipate

Di{2-ethylhexyliphthalate

Acenaphthene {unregulated)

Acenaphthylene {unregulated)

Anthracene {unregulated)

Phenanthrene {unregulated)

Fluoranthene {unregulated)

Pyrene {unregulated)

Updated 4/6/2016
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5.0 Continued Drinking Water Sampling

In accordance with the approved Transition Plan, drinking water sampling will continue on a
quarterly schedule at the entry point to the distribution system (360-011 Tap Outside Chlorine
Building). Samples will be analyzed using the following analytical methods:

e VOCs—-EPAS5242

e SVOCs—-EPA 5252

e (Gas Chromatography for JP-8 — EPA 8015

e [ead - EPA 200.8

6.0 Planned Future Release Response Actions

The Navy and DLA negotiated with the EPA and DOH (the “Regulatory Agencies”) release
response actions that will be pursued. Future release response actions include determining the
feasibility of alternatives for investigating and remediating releases from the Facility and
continuing efforts to monitor and characterize the flow of groundwater around the Facility. A
Work Plan/Scope of Work that describes the future release response actions is being prepared
and will be submitted pursuant to the Red Hill Administrative Order on Consent to the
Regulatory Agencies for approval.

7.0  Public Notifications

The Navy provided notifications to the public through the following document:
¢ Red Hill Update Stakeholder Letter of February 17, 2016
e Facts About Red Hill Trifold Brochure of March 1, 2016

Copies of these documents are included as Appendix B.

8.0 Conclusions and Recommendations

Results of oil/water interface measurements, groundwater sampling and analysis, and drinking
water sampling and analysis indicate the release of JP-8 from Tank 5 has not impacted the Red
Hill Shaft.

Additional release response actions have been negotiated with the EPA and DOH to protect the
drinking water sources located down-gradient of the Facility.

The next quarterly release response report will be submitted in July 2016 and will cover the
release response actions completed between April and June 2016.

ED_006532_00004786-00011
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Figure 1
Soil Vapor Measurements
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Soil Vapor Results for SV02 (ppbv)

Table 1

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 11 11 )
212412014 135 51 82
37512014 1 0 0
31012014 1 11 1
3/25/2014 146 19 a7
47712014 575 342 308
4722/2014 739 810 662
5/8/2014 481 308 333
5/21/2014 344 280 278
5/27/2014 481 697 413
61172014 527 475 468
6/23/2014 170 183 169
712112014 527 392 426
8/27/2014 180 105 199
9/25/2014 1028 827 830
10/29/2014 409 227 164
1172072014 194 167 309
1272372014 810 811 715
172872015 3808 2150 | 2530
212712015 129 160 133
3/26/2015 360 115 176
472072015 157 123 164
5/28/2015 1285 1146 | 1011
/2512015 159 172 248
7/20/2015 238 187 243
8/27/2015 196 199 270
012312015 341 305 311
10/20/2015 276 314 323
117182015 NC, NC, NC,
12/17/2015 320 904 226
172072016 739 616 731
311712016 671 864 662
3/15/2016 550 565 512

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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Figure 2
il Vapor Measurements
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Soil Vapor Results for SV03 (ppbv)

Table 2

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

11302014 41 46 9444
212412014 70 162 5290
3/5/2014 20 17 26800
3/10/2014 8 27 5922
3/25/2014 87 385 274000
4/712014 676 1054 12300
4/22/2014 1056 1266 2442
5/8/2014 877 1096 1525
5/21/2014 1085 1378 1864
5/27/2014 915 1278 1536
6/11/2014 1148 1138 1424
6/23/2014 1970 2931 3530
712112014 1021 1133 1215
8/2712014 749 885 1050
9/25/2014 1298 1214 1187
10/29/2014 199 222 254
11/20/2014 731 919 856
12/23/2014 1403 1860 2004
112812015 8037 10300 8075
21272015 422 2231 435
3/26/2015 210 236 554
4/20/2015 363 422 436
5/28/2015 5289 6657 6075
6/25/2015 287 435 386
7/20/2015 849 880 880
8/27/2015 381 496 576
9/23/2015 2316 1334 1223
10/20/2015 488 552 619
11/18/2015 469 451 435
12/17/2015 418 434 506
1/20/2016 844 908 963
2/17/2016 761 801 888
3/15/2016 747 832 841

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 3
Soil Vapor Measurements
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Table 3
Soil Vapor Results for SV04 (ppbv)

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

1/30/2014 132 165 135
2/24/2014 163 149 138
3/5/2014 536 493 520
3/10/2014 116 51 72
3/25/2014 9682 11800 9134
47772014 1382 1217 1035
4/22/2014 769 948 870
5/8/2014 658 721 748
5/21/2014 666 861 944
5/27/2014 540 670 817
6/11/2014 657 762 754
6/23/2014 98 1075 1233
712172014 567 625 735
8/27/2014 245 296 210
9/25/2014 614 612 512
10/29/2014 194 136 139
11/20/2014 409 315 373
12/23/2014 1265 1311 1483
1/28/2015 14800 13400 14800
2/27/2015 370 343 217
3/26/2015 682 488 814
4/20/2015 339 336 268
5/28/2015 8401 8427 10500
6/25/2015 233 276 295
7/20/2015 179 241 385
8/27/2015 209 357 406
9/23/2015 460 376 304
10/20/2015 489 541 627
11/18/2015 425 395 405
12/17/2015 323 310 320
1/20/2016 543 557 602
2/17/2016 617 594 585
3/15/2016 520 515 501

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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280,000 ppbv
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Figure 4
Soil Vapor Measurements
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Table 4
Soil Vapor Results for SV05 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

1/15/2014 96 225000 204000
1/30/2014 818 150000 176000
22412014 597 68200 100000
3/5/2014 492 96600 217000
3/10/2014 308 111000 204000
3/21/2014 583 90600 182000
3/25/2014 3144 271000 209000
4312014 43700 384000 426000
41712014 76100 413000 401000
4/16/2014 106000 437000 398000
4/22/2014 105000 383000 381000
5/172014 159000 450000 426000
5/8/2014 130000 377000 327000
5/15/2014 165000 401000 337000
52112014 131000 415000 380000
52772014 125000 369000 349000
6/3/2014 134000 341000 359000
6/11/2014 105000 288000 279000
6/19/2014 173000 284000 309000
6/23/2014 34500 45600 78700

7/8/2014 39700 277000 267000
712112014 111000 234000 237000
8/27/2014 148000 205000 222000
9/25/2014 94500 208000 195000
10/29/2014 57400 180000 177000
11/20/2014 82200 198000 229000
1212312014 70100 102000 97000

1/28/2015 97900 172000 208000
212712015 66300 136000 189000
3/26/2015 75200 88900 73800

4/20/2015 245000 158000 150000
5/28/2015 287000 143000 171000
6/25/2015 83800 93000 153000
7/21/2015 73400 79800 175000
8/27/2015 84000 81000 135000
9/23/2015 148667 103123 126433
10/20/2015 170300 113700 176267
11/18/2015 153333 92350 153867
12/17/2015 267467 155000 317400
1/20/2016 303367 66763 165267
211712016 295600 146400 211900
3/15/2016 319000 161667 226233

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 5
Soil Vapor Measurements
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Table 5
Soil Vapor Results for SV06 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

11302014 6424 4097
212412014 3046 1457
3/5/2014 6165 2033
3/10/2014 7204 1644
3/21/12014 195 605
3/25/2014 2169 551
41312014 32000 18600
47712014 23100 18800
4/16/2014 31000 14900
412212014 31100 27300
5/1/2014 35500 21400
5/8/2014 23900 15900
5/15/2014 1948 365
5/2112014 43600 24500
5/27/2014 31900 17000
6/3/2014 38900 23300
6/11/2014 23800 12600
6/19/2014 18100 10400
6/23/2014 2747 314
7/9/2014 29600 25400
712112014 21900 21600
8/27/2014 31200 14000
9/25/2014 28000 18700
10/29/2014 12600 11000
11/20/2014 17100 4886
12/23/2014 10900 9042
1/28/2015 2051 482
212712015 17700 6909
3/26/2015 11500 7734
4/20/2015 13300 8747
5/28/2015 763 33
6/25/2015 4536 3873
712172015 11000 6679
8/27/2015 718 731
9/23/2015 486 130
10/20/2015 1881 586
11/18/2015 NC, NC,
12/17/2015 1620 739
11202016 1548 846
2/17/2016 1763 966
3/15/2016 1797 1025

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 6
Soil Vapor Measurements
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Table 6
Soil Vapor Results for SV07 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

11302014 6350 6539 5180
212412014 1187 849 690

3/5/2014 4406 3890 4119
3/10/2014 4287 3687 3654
3/21/12014 102 512 170

3/25/2014 17300 15000 13900
41312014 33700 32900 31700
47712014 26100 29400 27700
4/16/2014 32900 34400 20200
412212014 31700 33500 31900
5/1/2014 39700 34000 33800
5/8/2014 38000 41800 25600
5/15/2014 1209 1063 1188
5/2112014 52800 53400 34500
5/27/2014 32900 43000 23900
6/3/2014 24100 36700 29800
6/11/2014 20900 24200 17100
6/19/2014 20300 20500 13900
6/23/2014 495 193 198

7/9/2014 37500 34400 21900
712112014 34900 NCz: 24900
8/27/2014 31400 18200 17000
9/25/2014 23000 22000 17600
10/27/2014 310 209 540

11/20/2014 10500 8478 12800
12/23/2014 13500 NC: 13100
1/28/2015 208 108 15000
212712015 13200 4855 5347
3/26/2015 4567 5280 3260
4/20/2015 7434 7660 51300
5/28/2015 8 0 3740
6/25/2015 7341 4485 7246
712172015 10200 7399 5863
8/27/2015 1025 957 726

9/23/2015 0 0 113

10/20/2015 474 NC 569

11/18/2015 328 NC 96503
12/17/2015 596 NC 3086
11202016 719 NC 714

2/17/2016 699 NC 832

3/15/2016 849 NC 956

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 7
Soil Vapor Measurements
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Soil Vapor Results for SV08 (ppbv)

Table 7

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 2170 2698 2052
212412014 601 423 428
3/5/2014 1814 2492 3097
3/10/2014 1819 2348 2274
3/21/2014 102 469 354
3/25/2014 6152 7880 7474
4/3/2014 12800 17100 18100
41712014 13500 14300 17300
4/16/2014 12900 15600 15800
412212014 16600 19300 21000
5/1/2014 15600 19200 20100
5/8/2014 11800 14100 13300
5/15/2014 419 1315 1073
5/21/2014 16500 20900 21200
5/27/2014 11200 15100 13500
6/3/2014 12600 19300 22300
6/11/2014 7109 10600 10800
6/19/2014 8307 10700 9120
6/23/2014 133 22 54
71912014 11300 14900 15300
712112014 13200 16500 16800
8/27/2014 10500 12700 12500
9/25/2014 10500 11300 11600
10/27/2014 248 1196 129
11/20/2014 4113 5894 4398
12/23/2014 7996 7265 6710
1/28/2015 74 237 50
2/27/2015 3916 3201 4689
3/26/2015 3867 6634 4870
4/20/2015 5268 5860 3343
5/28/2015 0 0 0
6/25/2015 2124 3323 3232
712172015 3163 3223 3430
8/27/2015 401 549 475
9/23/2015 0 0 0
10/20/2015 339 412 373
11/18/2015 87 93 69
12/17/2015 486 538 494
1/20/2016 642 644 635
2/17/2016 611 633 608
3/15/2016 581 596 599

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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Figure 8
Soil Vapor Measurements
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Table 8
Soil Vapor Results for SV09 (ppbv)
Historical Soil Vapor Monitoring Results - January 2014 Through Present Event
Red Hill Bulk Fuel Storage Facility

11302014 1488 1963 2408
212412014 307 330 319
3/5/2014 915 1474 1614
3/10/2014 7 1569 1656
3/25/2014 2629 4246 5465
4/712014 5750 9329 10400
4/22/2014 7038 12600 12200
5/8/2014 6407 10100 10400
5/21/2014 10300 14100 14500
5/27/2014 4725 8296 10200
6/11/2014 5415 8278 10100
6/23/2014 10 7 22
712112014 6459 9981 12000
8/2712014 7069 9198 10200
9/25/2014 6795 8583 8125
10/27/2014 95 127 185
11/20/2014 3016 3303 4102
12/23/2014 4832 4555 5213
112812015 41 43 87
21272015 2106 2286 2689
3/26/2015 3101 2097 4885
4/20/2015 1456 2342 2410
5/28/2015 0 0 2
6/25/2015 2527 2039 3074
72112015 1734 2331 2383
8/27/2015 360 859 224
9/23/2015 5 1 44
10/20/2015 388 357 476
11/18/2015 103 89 97
12/17/2015 399 420 390
1/20/2016 647 703 693
2/17/2016 580 591 567
3/15/2016 635 633 662

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 9
Soil Vapor Measurements
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Soil Vapor Results for SV10 (ppbv)

Table 9

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 483 358
212412014 165 147
3/5/2014 365 45
3/10/12014 280 73
3/25/2014 1148 493
4/7/12014 3364 2393
4/22/2014 3381 3335
5/8/2014 2876 3278
5/21/12014 3836 3776
52712014 2850 2424
6/11/2014 2037 4089
6/23/2014 10 7
712172014 3334 3640
812712014 3650 3073
9/25/2014 4093 3720
10/27/2014 62 117
11/20/2014 2124 1069
12/23/2014 2225 1543
1/28/2015 46 74
202712015 1187 598
3/26/2015 104 97
4/20/2015 741 1175
5/28/2015 0 0
6/25/2015 959 839
712172015 823 822
8/27/2015 292 363
9/23/2015 71 3
1072072015 380 318
11/18/2015 103 77
1211772015 403 403
1/20/2016 608 667
2/17/2016 574 541
3/15/2016 608 570

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 10
Soil Vapor Measurements
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Soil Vapor Results for SV11 (ppbv)

Table 10

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 374 NC2
22412014 307 NC2
3/28/2014 53 NC2
4/2112014 167 NC2
5/28/2014 959 NC2
6/24/2014 17 NC:
7/22/2014 240 NC2
8/27/2014 3218 NC2
9/25/2014 3185 NC2
10/27/2014 154 NC2
11/20/2014 1182 NC:
1212372014 1261 NC2
1/28/2015 99 NC2
22712015 1056 NC:
3/26/2015 2294 NC2
4/20/2015 835 NC:
5/28/2015 4184 NC2
6/25/2015 9065 NC2
7/21/2015 10200 NC:
8/27/2015 5595 NC2
9/23/2015 2584 NC:
10/20/2015 3045 NC2
11/18/2015 2714 NC2
12/17/2015 1071 NC:
1/20/2016 1534 NC2
211712016 2316 NCs
3/15/2016 947 NCa

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 11
Soil Vapor Measurements
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Soil Vapor Results for SV12 (ppbv)

Table 11

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 270 200 264
2/24{2014 135 148 215
3/28/2014 45 42 66

4/21/2014 237 166 290
5/28/2014 743 774 810
6/24/2014 374 244 326
712212014 232 217 290
8/27/2014 2769 2607 2469
9/25/2014 1979 2338 1877
10/27/2014 77 144 81

11/20/2014 1147 721 512
12/23/2014 1075 632 834
1/28/2015 15 46 63

212712015 609 396 331
3/26/2015 1203 964 992
4/20/2015 681 595 728
5/28/2015 0 0 0

6/25/2015 897 673 792
72112015 940 875 490
8/27/2015 1047 1016 601
9/23/2015 64 8 1

10/20/2015 584 371 334
11/18/2015 207 101 99

12/17/2015 541 510 514
1/20/2016 618 630 573
2/117/2016 616 530 543
3/15/2016 465 421 381

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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Figure 12
Soil Vapor Measurements

SV13

v107/12/8

s SV1 35

S10%/9t/¢

vioz/ee/e1

¥102/0T

¥102/s2

910¢

S10/ £

910z/S1/¢

9102/0¢/1 -

ST0Z/41/T0

0o

/8

L1/2

S10¢/8T/11

q10Z/02/07

y10Z/87/%

S10¢

10

5000

4500

4000

3500

3000
2500
2000

awinjop Ag uotljig 1ad suied

1000

Q
]
[Tp]

Date

ED_006532_00004786-00037



Soil Vapor Results for SV13 (ppbv)

Table 12

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 440 929 1109
22412014 116 98 99

3/28/2014 90 151 332
4/21/2014 198 575 560
5/28/2014 89 1031 1615
6/24/2014 161 616 727
7/22/2014 495 815 1191
8/27/2014 2657 4638 2877
9/25/2014 1414 2193 2562
10/27/2014 149 145 205
11/20/2014 1093 1208 738
1212372014 1148 1610 1621
1/2812015 85 66 75

2/27/2015 822 973 1309
3/26/2015 1889 2160 2562
4/20/2015 774 939 1145
5/28/2015 0 0 0

6/25/2015 640 1178 1594
7/2112015 682 1079 1431
8/27/2015 654 659 412
9/23/2015 37 10 58

10/20/2015 270 242 286
11/18/2015 115 98 125
12/17/2015 393 382 350
1/20/2016 502 530 707
211712016 567 542 615
3/15/2016 373 379 407

ppbv: parts per billion by volume

NC: Not collected due to maintenance work

ED_006532_00004786-00038



Figure 13
Soil Vapor Measurements
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Soil Vapor Results for SV14 (ppbv)

Table 13

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

3/28/2014 82 261 170
4/21/2014 282 253 349
5/28/2014 471 640 697
6/24/2014 175 523 824
712212014 323 474 634
8/27/2014 1376 1248 1327
9/25/2014 1295 1023 1067
10/27/2014 0 123 127
11/20/2014 564 678 422
12/23/2014 582 548 654
1/28/2015 44 24 85

212712015 430 371 648
3/26/2015 996 937 1088
4/20/2015 191 111 434
5/28/2015 0 0 0

6/25/2015 560 550 986
712172015 469 454 500
8/27/2015 711 892 344
9/23/2015 148 G6 62

10/20/2015 295 320 303
11/18/2015 118 123 161
12/17/2015 406 418 415
1/20/2016 546 543 589
201712016 539 520 543
3/156/2016 523 532 501

ppbv: parts per billion by volume

NC: Not collected due to maintenance work

ED_006532_00004786-00040



Figure 14
Soil Vapor Measurements
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Soil Vapor Results for SV15 (ppbv)

Table 14

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

11302014 376 NCz2 | 1025
212412014 32 NC2 65
3/28/2014 285 NC: 372
4/21/2014 302 NC: 623
5/28/2014 558 NC2 | 1071
6/24/2014 240 NC: 260
712212014 663 NC2 | 1321
8/27/2014 1916 NC2 | 1026
9/25/2014 1857 NC2 | 3158
10/27/2014 0 NC: 0
11/20/2014 754 NC: 539
12/23/2014 673 NC2 886
1/28/2015 62 NC: 71
212712015 687 NC: 956
3/26/2015 1270 NC2 | 1585
4/20/2015 600 NC: 651
5/28/2015 0 NC2 0
6/25/2015 851 NC2 | 1239
7/21/2015 515 NC: 927
8/27/2015 586 NC2 | 1126
9/23/2015 193 NC: 185
10/20/2015 277 NC: 230
11/18/2015 253 NC: 194
12/17/2015 338 NC: 311
11202016 560 NCs 633
2117/2016 527 NCa 530
3/15/2016 551 NCs 502

ppbv: parts per billion by volume

NC: Not collected due to maintenance work

ED_006532_00004786-00042



Figure 15
Soil Vapor Measurements
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Soil Vapor Results for SV16 (ppbv)

Table 15

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 139 102 95

212412014 44 24 65

312812014 388 281 220
4/2112014 298 302 253
5/28/2014 348 334 327
6/24/2014 107 169 158
712212014 552 455 488
8/27/2014 602 590 1026
9/25/2014 1226 1143 719
10/27/2014 0 0 0

11/20/2014 458 216 274
12/23/2014 470 442 363
1/28/2015 63 19 54

2127/2015 333 162 310
3/26/2015 113 116 884
4/20/2015 297 303 383
5/28/2015 0 0 0

6/25/2015 531 346 432
7/28/2015 44 93 50

8/27/2015 689 777 349
9/23/2015 477 367 220
10/20/2015 240 289 249
11/18/2015 735 573 376
12/17/2015 416 406 432
1/20/2016 526 580 552
2/17/2016 705 603 578
3/15/2016 591 589 607

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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Figure 16
Soil Vapor Measurements
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Soil Vapor Results for SV17 (ppbv)

Table 16

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 1508 2378 2080
2/2412014 4069 3944 3884
3/28/2014 5033 5987 6391
4/21/2014 5221 4941 4541
5/28/2014 2452 3239 3827
6/24/2014 3138 2865 2892
712212014 1578 2156 2804
8/27/2014 1419 2492 2954
9/25/2014 1468 2056 1043
10/28/2014 190 205 257
11/20/2014 618 849 998
12/23/2014 805 1126 1319
1/28/2015 170 202 282
212712015 366 530 877
3/26/2015 3095 2472 3938
4/20/2015 510 734 952
5/28/2015 36 268 11
6/25/2015 462 755 955
7/28/2015 17 243 275
8/27/2015 647 779 1045
9/23/2015 237 334 358
10/20/2015 372 439 424
11/18/2015 1082 1010 1078
12/17/2015 561 612 593
1/20/2016 699 810 759
211712016 765 647 714
3/15/2016 701 736 818

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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Figure 17
Soil Vapor Measurements
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Soil Vapor Results for SV18 (ppbv)

Table 17

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 1949 2116
2/24/2014 2674 3241

3/28/2014 1392 2545
4/21/2014 1973 2082
5/28/2014 2856 2607
6/24/2014 1727 2050
712212014 1474 2823
8/27/2014 137 1478
9/25/2014 3361 3679
10/28/2014 2001 2008
11/20/2014 3033 3404
12/23/2014 3026 3421

1/28/2015 1179 1762
212712015 1154 1398
3/26/2015 NC+ NC+

4/20/2015 20100 38400
5/28/2015 47 1191

6/25/2015 17200 14200
7/2812015 17600 19100
8/27/2015 18000 15000
9/23/2015 9188 11625
10/20/2015 13670 16280
11/18/2015 27097 27153
12/17/2015 32387 27093
1/20/2016 31047 27463
2/17/2016 28737 27267
3/15/2016 1533 1699

ppbv: parts per billion by volume
NC: Not collected due to maintenance work
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Figure 18
Soil Vapor Measurements
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Soil Vapor Results for SV20 (ppbv)

Table 18

Historical Soil Vapor Monitoring Results - January 2014 Through Present Event

Red Hill Bulk Fuel Storage Facility

1/30/2014 560 584 697
212412014 571 505 293
3/28/2014 214 242 118
412112014 526 561 545
5/28/2014 1139 1451 1438
6/24/2014 1160 1271 1143
712212014 1587 1877 2213
8/27/2014 630 1526 1618
9/25/2014 1531 1561 1472
10/28/2014 283 208 211
11/20/2014 620 566 983
12/23/2014 1227 1273 1516
1/28/2015 101 72 80
2/27/2015 495 575 898
3/26/2015 221 1593 2041
4/20/2015 3939 4586 3207
5/28/2015 3 29 11
6/25/2015 2169 2456 2209
712812015 1840 1994 1724
8/27/2015 2117 2222 2673
9/23/2015 259 379 455
10/20/2015 697 608 595
11/18/2015 523 556 549
12/17/2015 1010 820 813
1/20/2016 355 427 385
2017/2016 692 724 567
3/15/2016 737 840 733

ppbv: parts per billion by volume

NC: Not collected due to maintenance work
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17 Pebruary 2016
Dear Stakeholder,

This letter serves to update you on our efforts regarding
the Red Hill Bulk Fuel Storage Facility. But before T discuss
Red Hill, I feel honored to thank you for vour heartfelt
expressions of aloha and continued support to the families,
friends and colleagues of the 12 Marines who recently lost their
lives during night training off of Oahu.

Now on to Red Hill. I am pleased to report that on
December 4, 2015, staff from the Navy, Defense Logistics Agency
(DLA), State of Hawail Department of Health (DOH), and Region IX
of the United States Environmental Protection Agency (EPA)
concluded a week of face-to-face, in-depth meetings in
accordance with the Administrative Order on Consent (Order)
signed on September 28, 2015. The Regulatory Agencies - EPA and
DOH - invited additional subject matter experts to attend from
the University of Hawail, Honolulu Board of Water Supply (BWS),
State Department of Land and Natural Resocurces (DLNR), and
United States Geological Survey (USGS). USGS members did not
attend due to a scheduling conflict. Others, including
representatives from the BWS, did not attend these meetings
based on thelr indication that they would not sign Non-
Disclosure Agreements (NDAs). These NDAs are to ensure that
information which could give a future bidder an unfair
competitive advantage in the contracting process is not shared
until after that contract requirement is made public. The
disclosure of such information could make future contract awards
open to challenge, causing lengthy delavs. All Navy and DLA
employees involved in the meetings signed NDAs. The NDAs do not
inhibit open and transparent communication on environmental
issues or on progress of the Order’s deliverables. As an
alternative means to receive input, the Regulatory Agencies, as
well as Navy representatives, met with BWS staff and intend to
continue to meet separately with subject matter experts who are
not willing to sign an NDA.
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These initial scoping meetings met our objectives. The
participants organized into groups to address specific sections
of the Statement of Work within the Order including: tank
inspection, repair and maintenance procedures report; tank
upgrade alternatives report; corrosion and metal fatigue
practices report; and the groundwater flow model and contaminant
fate and transport report. We are pleased with the outcome of
these discussions.

Shortly after these meetings, the Regulatory Agencies
approved outlines for reports on two topics: current fuel
release monitoring systems and corrosion and metal fatigue
practices. We recently concluded scoping discussions about
developing the reports pursuant to Sections 6 and 7 of the
Statement of Work. Those sections address Investigation and
Remediation of Releases, and Groundwater Protection and
Evaluation. The team expects to complete the scoping work for
Tank Inspection, Repair, and Maintenance Procedures, and for
Tank Upgrade Alternatives, by the end of March. Draft reports
for Release Detection/Tank Tightness Testing and Corrosion and
Metal Fatigue Practices are due in April.

The meetings gave considerable attention to the topic of
groundwater monitoring. As you may recall, the Navy installed
two additional monitoring wells in the Red Hill area in October
2014, bringing the number of active monitoring wells to nine,
plus one additional sampling point for 10 total sampling
locations. The December 2015 discussions about additional
monitoring wells first focused on evaluating the complexity of
the surrounding geology and aquifer conditions. The team
identified areas where we needed additional information to
improve our ability to assess and predict the potential
migration of subsurface fuel constituents. The parties agreed
that data from four additional locations would be sufficient to
generate an informative report on the nature, fate and transport
of subsurface fuel constituents that may be present in the area.
Determining the precise location for the four new wells may be
challenging because not all of the locations are on Federal
property. However, the Navy and DLA will proceed as quickly as
possible to install these four additional wells. Compiling and
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analyzing the information provided from the existing wells and
the four new wells is the necessary next step that will enable
us to improve our ability to determine the risk, if any, to
human health and/or the environment and build fact based
solutions for any subsequent remediation actions.

These next two paragraphs contain very important facts
about water quality. While some have cautioned me that this
section may come across as defensive, my intent is to directly
address the Red Hill water test results and to give some context
that will maeke the data useful information. The Navy continues
to monitor the quality of the drinking water sources closest to
the Red Hill facility and share that data with EPA and DOH. As
I mentioned in my November 2015 letter, over the years, we
intermittently detected trace amounts of fuel constituents
adjacent to the Navy’s Red Hill drinking water shaft. This
means we detected some of the constituents that make up fuel,
not fuel, at trace amounts, meaning at barely detectable levels.
The other important facts about our trace detections are that
these levels are far below DOH Environmental Action Levels
(EAL), and most importantly, these levels pose no risk to human
health.

Most recently, in July 2015, we detected trace amounts of
Total Petroleum Hydrocarbons (a fuel constituent) at an
estimated value of 17 parts per billion, well below the EAL of
100 parts per billion. Our EPA-certified lab had to estimate
the amount because the detection level was too low to accurately
quantify. 1In addition to the fact that no constituent has ever
approached its EAL adjacent to our drinking water shaft, it’s
also important to note that of the thousands of individual water
tests we conducted for Red Hill since 2005, these estimated
trace detections occurred in less than 3 percent of the results.
This means, given the fact based test results; the water was and
continues to be safe to drink. Moving from today and looking
into the future, the Navy will continue to perform diligent and
careful water quality analyses on our water. We will continue
to submit water test results to DOH, and will promptly inform
DOH, EPA and the public if there is ever any risk to the safety
of the drinking water.
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The Navy and DLA remain committed to securing the funding
necesgary to fulfill our obligations under the Order. Recently,
DLA provided funding to cover preparation for the
Risk/Vulnerability Assessment described in Section 8 of the
Order, and the Tank Inspection, Repair and Maintenance Report
described in Section 2.

On 4 February, Navy representatives testified on two State
House bills introduced this session. HB 2743 and HBE 2645
contained specific language with direct implications for Red
Hill and the AQC work. We appreciate the opportunity to
participate in this process and are confident we can reach a
mutually agreeable outcome as the session progresses.

I remain fully committed to keeping Red Hill water safety a
Cransparent process. We continue to invite public officials and
interested parties to the facility for a familiarization tour.
Our guests are usually surprised by the fuel tank size and come
away with a better understanding as to why we need to conduct a
thorough assessment for any action and the potential
consequences before implementing them. While wishing to move
forward as gquickly as appropriate, we support the Regulatory
Agencies’ addition of subject matter experts to the discussions
and will continue to collaborate on best solutions for Red Hill.
We support and share the desire to have the best expertise
available and to have them as well informed as possible before
making decisions.

Thank you for vyour continued support to our military and
our mission in Hawail. Please do not hesitate to contact me
should vou have any concerns regarding Red Hill or our Drogress.
I encourage you to review the Navy’'s website on Red Hill and
suggest that you subscribe to EPA’s website. You can find those
sites at www.cnic.navy.nil/redhill and

www, epa . gov/regiond /waste/ust/redhi il /index heml .

Begt regards and Very

respectfully,...
i -,
2y EP 5 $
v ) } S
/'/;3”‘"" K‘,:.w%wﬁi T
" T errreeermo b 0 RN

J.7V. FULLER
Rear admiral, U.S. Navy
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WATER

Public records confirm that drinking

water near Red Hill remains safe » Fact-based approach to continually
both on and off base. It has been safe upgrading and modernizing Red Hill
through 7o years of operation. And

we are committed to keeping it safe. » Building trust with community leaders,
elected officials and our neighbors

« Energy security and safe drinking water

The Navy uses independent EPA-

certified laboratories to test the » Keeping regulators, stakeholders and
water, Test results continue to verify the community informed as we comply
safe drinking water within with the Administrative Order on
Federal/State standards. Consent and Statement of Work

In addition to the ten monitoring
sites we use now, we are planning to
install four new wells to further
improve monitoring and assessment.

Water quality reports for Navy
drinking water are available at
http://go.usa.gov/3EoMR. Board of
Water Supply water quality reports
are available on their website.

LAWY WO SNHTEs
B Hannon
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STRATRGIC

Red Hill is a national strategic asset.
It provides fuel essential to our
nation’s defenders, who safeguard
our national interests and support
humanitarian missions overseas.

When your U.S. military operates
overseas, that forward presence
builds cooperation, ensures maritime
security and maintains regional
stability.

Forward presence keeps sea lanes
open, ensuring the free flow of
commerce to Hawaii, the mainland
and throughout Indo-Asia-Pacific.

MODERNIZED

Since 2006, we invested $192 million to
continue modernizing Red Hill and for
environmental tests; we plan to invest
additional millions over the next five years
in addition to any work required from the
Administrative Order on Consent.

Red Hill employs state-of-the-art inventory
management and automated control and
communication systems to monitor the
level of fuel in each tank and control the
movement of fuel throughout the facility.

Dozens of interior and exterior cameras
provide around-the-clock surveillance and
security.

In 2015, we installed two additional
groundwater monitoring wells for a total
of 10 groundwater monitoring sites.

UNIQUE/SECURE
Red Hill can operate without external
power; it is physically protected and
cyber-hardened, and it is economically
independent with a sole customer: the

military (including all branches, as
well as the Hawaii National Guard).

Unique design: 20 steel tanks, encased
by 2.5-4 feet of concrete, surrounded
by basalt bedrock.

The January 2014 fuel loss was a
one-time event. Since then we've:

» improved contractor
workmanship and increased
government oversight

« updated operator procedures
and increased training

» instituted rigorous new
safeguards, checks, balances
and alarm procedures
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